_ ELECTRONIC KITS INTERNATIONAL INC. 


STEP BY STEP CONS 


( )STEP1 


- Check off each Step as you go. 

- Use the best quality soldering iron you can (Maximum 60 watts). 

- Pick up the circuit board and look at both sides, notice one side 
has the inscription : "THE MICRO-MENTOR CPU BOARD", the 
other does not. All the electronic parts in this project will be 
mounted on the side that has this inscription ( component side), 
and will be soldered to the other side (soldering side). You are 
now ready to assemble the kit. 


( )STEP2 


Identify and install the two forty-pin IC sockets, the two sixteen-pin 
IC sockets and the fourteen-pin IC socket. Solder carefully 
avoiding solder bridges between pins. 


( )STEP3 


Using one of the solid wires provided, make and install the two 
jumper wires shown in the right upper side of the pictorial diagram 
of the Micro-Mentor CPU Board. Solder and cut off excess leads. 


( )STEP4 


. Identify and install the following resistors: the two 1KQ resistors 

( Brown, Black, Red, Gold); the two 4.7K Q resistors (Yellow, 
Violet, Red, Gold); the 10 KQ resistor (Brown, Black, Orange, 
Gold) and the 27 KQ resistor (Red, Violet, Orange, Gold). Solder 
and cut off excess leads. 


( )STEP5 


Identify D1 the 1N41 48 dibde. Mount it to the circuit board with the 
band at one end in the correct position, as shown in the pictorial 
diagram. Solder and cut off excess leads. 
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TRUCTION DIAGRAM 


( )STEPG 


O AR D Identify the 20 pF ceramic capacitor. Install it to the circuit board as 


TOR SYSTEM 


shown in the pictorial diagram. Solder and cut off excess leads. 


( )STEP7 


Identify the 10 uF electrolytic capacitor. Mount it to the circuit board 
with the negative and positive lead in the correct direction, as shown 
in the pictorial diagram. Solder and cut off excess leads. 


( )STEP8 


Identify S1, the single-pole double-throw switch. Mount it to the 


circuit board, as shown in the pictorial diagram. Solder and cut off 
excess leads. 


( )STEPS9 


Solder a red wire for the positive supply to the hole marked "+5V" on 
the circuit board, and a black wire for the negative to the hole marked 
"Gnd". Cut off excess leads. 


( ) STEP 10 


Install the three IC's (8085, 8155 and 7400) on the sockets, as shown 
in the pictorial diagram, with the notch or band in the correct direction. 
( )STEP 11 


PROCESSOR SYSTEM. Solder the 24 solid wires to the port and timer outputs, as shown in 
c Kits International, Inc. the pictorial diagram. Cut off excess leads. 
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STEP BY STEP CONSTI 


( )STEP 1 


- Check off each step as you go. 

- Use the best quality soldering iron you can (maximum 60 watts). 

- Pick up the circuit board and look at both sides, notice one side has 
the inscription "MICRO - MENTOR KEYBOARD PROGRAMMER", the 
other does not. All the electronic parts in this project will be mounted 
on the side that has this inscription (component side), and will be 
soldered to the other side (soldering side). You are now ready to 
assemble the kit. 


( )STEP2 


Identify and installl the five sixteen-pin IC sockets, the three fourteen- 
pin IC sockets and the eighteen-pin IC socket. Solder carefully 
avoiding solder bridges between pins. 


(porters 


Identify the eight LED's. Mount them to the circuit board with the flat 
side (shorter lead) in the correct direction, as shown in the pictorial 
diagram. Leave about 1/8 to 1/4 inch between the bodies of the 
LED's and the surface of the circuit board. Solder and cut off excess 
leads. 


( )STEP 4 


Identify the double seven-segment display. Mount it to the circuit 
board (Please note, will fit in only one direction). Solder the pins 
carefully avoiding solder bridges and cut off excess leads. 


( )STEP5 


Identify and install the following resistors: the twenty-two 220 Q 
resistors (Red, Red, Brown, Gold); the two 1KQ resistors (Brown, 
Black, Red; Gold); the two 1.2 KQ resistors (Brown, Red, Red, Gold); 
the three 10KQ resistors (Brown, Black, Orange, Gold); the two 47 
KQ resistors (Yellow, Violet, Orange, Gold) and the 2.2 KQ 
resistor (Red, Red, Red, Gold). 

Solder and cut off excess leads. 
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( )STEP6 


Identify C1, the 3.3 uF electrolytic capacitor and C3, the 1uF 
electrolytic capacitor. Mount them to the circuit board with the 
negative and positive lead in the correct direction, as shown in the 
pictorial diagram. Solder and cut off excess leads. 


( )STEP7 


Identify C2, the .1 uF ceramic capacitor (this capacitor may be marked: 
-1 or 104). Mount it to the circuit board, as shown in the pictorial 
diagram. Solder and cut off excess leads. 

( )STEP 8 


Using one of the solid wires provided, make and install the two jumper 
wires (A8 and AQ) shown in the lower left side of the pictorial diagram 
of the Micro-Mentor Programmer board. 

( )STEP9 


Find the keyboard and install it to the circuit board as shown in the 
pictorial diagram. Solder and cut off excess leads. 


( ) STEP 10 


Find Q1, the 2N3904 transistor. Install it in the circuit board with the 
flat side in the correct direction, as shown in the pictorial diagram. 


( )STEP 11 


Identify the three push-button switches. Mount them from the 
soldering side of the board and screw the metal nut on the top side of 
the board. Solder wires from the legs of the switches to the circuit 
board, as shown in the pictorial diagram. 


( )STEP 12 


Solder a red wire for the positive supply to the hole marked "+5V" on 
the circuit board, and a black wire for the negative, to the hole marked 
"Gnd". Cut off excess leads. 


( ) STEP 13 
Solder a black solid wire to the hole marked "Clock", shown on the 
lower right side of the pictorial diagram of the programmer board. 


( )STEP 14 

Find the eight IC's. Insert them in their respective sockets with the 
notch or band in the correct direction, as shown in the pictorial 
diagram. 
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DEFINES PORT C 
00 INPUT 
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Move cuntents of D reg. to memory* 0111 0010 
INSTRUCTION CODE Move contents of E reg. to memory* O11 0011 
Move contents of H reg. to memory* 0111 0100 
Move contents of L reg. to memory* 0111 0101 


0111 0111 


HEXADECIMAL MNEMONIC 


—DATA TRANSFER INSTRUCTIONS— 


Move contents of A reg. to memory* 
“The address of the memory location is 
defined by the cotents of H & L reg. 


—LOADING THE REGISTERS— 


Move Immediate to A reg. (8) 


3E 0011 1110 MVI A, (8) Move contents of B re M B 
i g. to A reg. 0111 1000 OV A, 
ie ris rte 2 4 os a 06 0000 ced MVI B, (8) Move contents of C reg. to A reg. 0111 1001 MOV A, C 
Move Immediate to reg. 16 0001 O10 wv pridtdbcchraoeeay bru Ge pan ott wore 
. ema eg. ( 101 OD, (8) Move contents of E reg. to A reg. 0111 1011 MOV A, E 
wore Konecitts to 3 reg. (8) 1E 0001 1110 MVI, E. (8) Move contents of H reg. to A reg. 0111 1100 MOV A, H 
love Immediate to H reg. (8) 26 0010 0110 MVIH, (8) Move contents of L reg. to A reg. 0111 1101 MOV A, L 
Move Immediate to L reg. (8) 2E 0010 1110 MVI L, (8) More contents of memory location 
Move Immediate to memory (8) 36 0011 0110 defined by H & L reg. to A reg. 0111 1110 MOV A, M 
Move contents of A reg. to A reg. 0111 1111 MOV A, A 


—MOVEMENTS TO B REGISTER— 


Move Contents of B reg. to B reg. 
Move Contents of C reg. to B reg. 
Move Contents of D reg. to B reg. 
Move Contents of E reg. to B reg. 
Move Contents of H reg. to B reg. 


INSTRUCTION CODE 
DESCRIPTION HEXADECIMAL BINARY 


Move Contents of L reg. to B reg. 0100 0101 MNEMONIC 
Move Contents of memory location 
defined by H & L reg. to B reg. 0100 0110 —STORE AND LOAD INSTRUCTIONS— 

Move contents of A reg. to B reg. 0100 0111 

—MOVEMENTS TO C REGISTER— Load stack pointer with (16) LXI SP (16) 
- Load B and C reg. with (16) LXI B (16) 

Move Contents of B reg. to C reg. Load D and E reg. with (16) LXI D (16) 

Move Contents of C reg. to C reg. Load H and L reg. with (16) LXI H (16) 

Move Contents of D reg. to C reg. Load H anc L with contents of adr. LHLD Adr. 


Load A reg. with contents of adr. LDA Adr. 
Load A reg. with contents of 
memory location defined by B & C reg. 
Load A reg. with contents of memory 
location defined by D & E reg. 
Store A reg. in memory location 


Move Contents of E reg. to C reg. 0011 1010 
Move Contents of H reg. to C reg. 
Move Contents of L reg. to C reg. 
Move Contents of memory location 
defined by H & L reg. to C reg. 
Move Contents to A reg. to C reg. 
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0100 1101 0000 1010 LDAX B 


0100 1110 0001 1010 LDAX D 


0100 1111 


ss 


by B & C reg. 0000 0010 STAX B 
Store A reg. in memory location 
defined by D & E reg. 0001 0010 STAX D 
Move Contents of B reg. to D reg. 0101 0000 ; Store A in adr. 0011 0010 STA Aar. 
Move Contents of C reg. to D reg. 0101 0001 } Store H & L in adr and adr.-} 1 0010 0010 SHLD Adr. 
Move Contents of D reg. to D reg. 0101 0010 i Move H & L to stack pointer 1111 1001 SPHL 


Move Contents of E reg. to D reg. 
Move Contents of H reg. to D reg. 
Move Contents of L reg. to D reg. 
Move contents of memory location 
defined by H & L reg. to D reg. 
Move contents of A reg. to D reg. 


—MOVEMENTS TO E REGISTER— 


Move contents of B reg. to E reg. 0101 1000 
Move contents of C reg. to E reg. 0101 1001 
Move contents of D reg. to E reg. 0101 1010 
Move contents of E reg. to E reg. 0101 1011 
Move contents of H reg. to E reg. 0101 1100 


0101 0011 
0101 0100 
0101 0101 


r= rxrimoow 


0101 0110 
0101 0111 


awn aananon or 
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—ADDITIONS— 


Add B reg to A register 
Add C reg to A register 

Add D reg to A register 

Add E reg to A register 

Add H reg to A register 

Add L reg to A register 

Add contents of memory location 
defined by H & L reg. to A register 


1000 0101 


1000 0110 


Add A reg. to A reg. 1000 0111 

Add B reg & carry to A reg 1000 1000 

: Add C reg & carry to A reg 1000 1001 

Add D reg & carry to A reg 1000 1010 

HEXADECIMAL | BINARY Add E reg & carry to A reg 8B 1000 1011 

Add H reg & carry to A reg 8C 1000 1100 

Move contents of L reg. to E reg. 5D 0101 1101 Add L reg & carry to A reg 8D 1000 1101 
Move contents of memory location Add contents of memory location 

defined by H & L reg. to E reg. 5E 0101 1110 defined by H & L and carry to A reg. 8E 1000 1110 

Move contents of A reg. ro E reg. 5F 0101 1111 Add A reg. & carry to A reg. 8F 1000 1111 

Add B & C reg. to H & L Reg. 09 0000 1001 

= noe Add D & E reg. to H & L Reg. 19 0001 1001 

MOVEMENTS TO H REGISTER Add H & L reg. to H & L Reg. 29 0010 1001 

Add stock pointer to H & L reg. 39 0011 1001 

Move contents of B reg. to H reg. 0110 0000 | Add (8) to A reg. Ccé 1100 0110 

Move contents of C reg. to H reg. 0110 0001 ; Add (8) & carry to A reg. CE 1100 1110 


Move contents of D reg. to H reg. 
Move contents of E reg. to H reg. 
Move contents of H reg. to H reg. 
Move contents of L reg. to H reg. 
Move contents of memory location 
defined by H & L reg. to H reg. 
Move contents of A reg. to H reg. 


0110 0010 
0110 0011 
0110 0100 
0110 0101 


pode fe ote ie i 


INSTRUCTION CODE 
DESCRIPTION HEXADECIMAL MNEMONIC 
—SUBTRACTIONS— 


0110 0110 
0110 0111 


AA MMMAHMD 
NO MEOW 0 
r= c-rimimMm9coOD 
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—MOVEMENTS TO L REGISTER— 


Subtract B reg. from A reg. 90 1001 0000 SUB B 

Move contents of B reg. to L reg. 0110 10¢0 Subtract C reg. from A reg. _ 1 1001 0001 SUBC 

Move contents of C reg. to L reg. 0110 1001 Subtract D reg. from A reg. 92 1001 0010 SUB D 

Move contents of D reg. to L reg. 0110 1010 Subtract E reg. from A reg. 93 1001 0011 SUB E 

Move contents of E reg. to L reg. 0110 1011 Subtract H reg. from A reg. %4 1001 0100 SUB H 

Move contents of H reg. to L reg. 0110 1100 Subtract L reg. from A reg. 95 4001 0101 SUB L 
Move contents of memory location Subtract contents of memory loc. 

defined by H & L reg. to L reg. 0110 1110 def. by H & L reg. from A reg. 96 1001 0110 SUM M 

Move contents of A reg. to L reg. 0110 1111 Subtract A reg. from A reg. 97 1001 0111 SUB A 

Sub. B reg. and borrow from A reg. 98 1001 1000 SBB B 

Sub. C reg. and borrow from A reg. 99 1001 1001 SBB C 

Sub. D reg. and borrow from A reg. 9A 1001-1010 SBB D 

: Sub. E reg. and borrow from A reg. 9B 1001 1011 SBB E 

Move contents of B reg. to memory 0111 0000 Sub. H reg. and borrow from A reg. 9c 4001 1100 SBB H 

Move contents of C reg. to memory* 0111 0001 Sub. L reg. and borrow from A reg. 9D 1001 1101 SBB L 
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Sub. contents of memory Loc. det 
by H & L and borrow from A reg. 1001 1110 SBB M "INSTRUCTION CODE 
Sub. A reg. and borrow from A reg. 1001 Hy Sat 
Subtract (8) from A reg. 1101-011 
Sub. (8) Sd borrow from A reg. 1101 1110 SBI (8) DESCRIPTION HEXADECIMAL BINARY 


—INCREMENTS— 


Compare (8) with A reg. 


—OTHERS— 


CPI (8) 


Ee Eo 


0011 1100 
0000 0100 


Increment A reg. 
Increment B reg. 


Increment C reg. 0000 1100 Rotate A reg. left 07 0000 0111 
Increment D reg. 0001 0100 Rotate A reg. right OF 0000 1111 
Increment E reg. 0001 1100 Rotate A reg. left through carry 17 0001 0111 
Increment H reg. 0010 0100 Rotate A reg. righ through carry 1F 0001 1111 
Increment L reg. 0010 1100 Decimal adjust A 27 0010 0111 
Increment B & C reg. 0000 0011 Complement A 2F 0010 1111 
Increment D & E reg. 0001 0011 Set carry flag 37 0011 0111 
Increment H & L reg. 0010 0011 Complement carry flag 3F 0011 1111 


Increment the memory location 0011 0100 
defined by H & L reg. 


Increment Stock Pointer 


0011 0011 —BRANCH CONTROL INSTRUCTIONS— 


—DECREMENTS— 


Jump to adr. 1100 0011 JMP {Adr.) 


Jump to adr. if carry flag set 1101 1010 JC adr.) 
Decrement A reg. 0011 1101 Jump to adr.if carry flag no set 1101 0010 JNC (adr.) 
Decrement B reg. 0000 0101 Jump to adr.if zero flag set 1100 1010 JZ (adr.) 
Decrement C reg. 0000 1101 Jump to adr. if zero flag no set 1100 0010 JNZ (Adr.) 
Decrement D reg. 0001 0101 Jump to adr. if parity odd 1110 0010 JPO (adr.) 
Decrement E reg. 0001 1101 Jump to adr. if parity even 1110 1010 JPE (adr.) 
Decrement H reg. 0010 0101 Jump to adr. if positive 1111 0010 JP (adr.) 
Decrement L reg. 0010 1101 Jump to adr. if negative 1111 1010 JM (adr,) 
Decrement memory location defined 

by H & L reg. 0011 0101 —CALLS— 


Decrement Stock Pointer 0011 1011 


Call subroutine at adr. Cc 1100 1101 CALL (adr.) 
Call subroutine at adr. if carry flag set oc 1101 1100 CC (adr.) 
Call subroutine at adr. if cary flag no set 04 1101 0100 CNC (adr.) 
fe aera at adr. if zero flag set cc 1100 1100 i (adr.) 
all subroutine at adr. if zero flag no set C4 1100-0100 NZ (adr.) 
HEXADECIMAL BINARY MNEMONIC Call subroutine at adr. if parity odd E4 1110 0100 CPO (adr.) 
Call subroutine at adr. if parity even EC 1110 1100 CPE (adr.) 
Decrement B & C reg. 0B 0000 1011 DCX B Call subroutine at adr. if positive F4 1111 0100 CP (adr.) 
Decrement D & E reg. 0001 1011 DCX D Call subroutine at adr. if negative FC 1111 1100 CM (adr.) 
Decrement H & L reg. 0010 1011 DCX H 


LOGICALLY AND— 


Return cg 1100 1001 

Logically AND B reg. with A reg. 1010 0000 Return if carry flag set D8 1101 1000 
Logically AND C reg. with A reg. 1010 0001 Return if carry flaf no set DO 1101 0000 
Logically AND D reg. with A reg. 1010 0010 Return if zero flag set C8 1100 1000 
Logically AND E reg. with A reg. 1010 0011 Return if zero flag no set co 1100 0000 
Logically AND H reg. with A reg. 1010 0100 Return if parity odd E0 1110 0000 
Logically AND L reg. with A reg. 1010 0101 Return if parity even E8 1110 1000 
Logically AND the contents of memory Return if positive FO 1111 0000 
loc def by H & L reg. with A reg. 1010 0110 Return if negative F8 1111 1000 


Logically AND A reg. with A reg. 1010 0111 


Logically AND (8) with A reg. 1110 0110 —RESTARTS— 


—EXCLUSIVE OR— Restart at 0 interrupt location 1100 0111 
Restart at 1 interrupt location 1100 1111 


Restart at 2 interrupt location - 1101 0111 


Exclusive OR B reg. with A reg. 
Exclusive OR C reg. with A reg. 
Exclusive OR D reg. with A reg. 
Exclusive OR E reg. with A reg. 
Exclusive OR H reg. with A reg. 
Exclusive OR L reg. with A reg. 
Exclusive OR the contents of memory 
loc. def. by H & L reg. with A reg. 
Exclusive OR A reg. with A reg. 


1010 1000 
1010 1001 
1010 1010 
1010 1011 
1010 1100 
1010 1101 


1010 1110 
1010 1111 


Restart at 3 interrupt location 1101 1111 


: ; Restart at 4 interrupt location 
Exclusive OR (8) reg. with A reg. 1010 1010 Restart at 5 inlartt came i ‘s te 
Restart at 6 interrupt location 1111 0111 
Restart at 7 interrupt location 14491911 


—LOGICALLY OR— 


Logically OR B reg. with A reg. 1011 0000 

Logically OR C reg. with A reg. 1011 0001 Input (port) to A reg. 1101 1011 IN (port) 
Logically OR D reg. with A reg. 1011 0010 Output A reg. to (port) 1101 0011 Out (port) 
Logically OR E reg. with A reg. 1011 0011 Place B & C reg. on stock 1100 0101 PUSH B 
Logically OR H reg. with A reg. 1011 0100 Place D & E reg. on stock 1101 0101 PUSH D 
Logically OR L reg. with A reg. 1011 0101 Place H & L reg. on stock 1110 0101 PUSH H 

Logically OR memory loc. defined Place PSW on stock 1111 0101 

by H & L reg. with A reg. 1011 0110 Place current stock in B & C reg. 1100 0001 

Logically OR A reg. with A reg. 1011 0111 Place current stock in D & E reg. 1101 0001 

Logically OR (8) reg. with A reg. 1111 0110 Place current stock in H & L reg. 1110 0001 

uve current stock in PSW 1111 0001 

xchange current stock with H & L 1110 0001 

—COMPARE— Disable interrupts 1111 0011 

Enable interrupts 1411 1011 


1011 1000 
1011 1001 


Compare B reg. with A reg. 
Compare C reg. with A reg. 


Move H & L to program counter 
NO OPPERATION 


1110 1001 


0000 0000 
0111 0110 


Compare D reg. with A reg. 1011 1010 HALT machine operation 
Compare E reg. with A reg. 1011 1011 Notes: 
Compare H reg. with A reg. 1011 1100 


(adr.): Three byte instruction requiring an address as bytes 2 & 3 
(8): Two byte instruction requiring on 8 bit data word. 
(16): Three byte instruction requiring two 8 bit data words. 
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Compare L reg. with A reg. 1011 1101 
Compare contents of memory loc. def. 
by H & L reg. with A reg. 


Compare A reg. with A reg. 


1011 1110 
1014 1111 


